Lymphocyte responsiveness in cells collected from baboons (Papio ursinus orientalis) has consistently been 1/10 of that obtained using human cells. Animals that vigorously rejected organ allografts demonstrated that this lack of responsiveness was not due to genetic identity. This paper defines the kinetics of the baboon mixed lymphocyte response (MLR) and suggests several modifications to improve the sensitivity of the technique. Optimal response was obtained using nylon wool purified T-cell responders, 2011Jo fresh autologous plasma to supplement culture medium, an incubation period of 6 days and exposure to 3H-thymidine (2 Ci/mmol) for 24 h prior to harvesting. These modifications enhanced the MLR response from a stimulation index ± standard error of 2·5 ± o· 3 (n = 79) to 2S·2±S·4 (n=38).
Summary
Lymphocyte responsiveness in cells collected from baboons (Papio ursinus orientalis) has consistently been 1/10 of that obtained using human cells. Animals that vigorously rejected organ allografts demonstrated that this lack of responsiveness was not due to genetic identity. This paper defines the kinetics of the baboon mixed lymphocyte response (MLR) and suggests several modifications to improve the sensitivity of the technique. Optimal response was obtained using nylon wool purified T-cell responders, 2011Jo fresh autologous plasma to supplement culture medium, an incubation period of 6 days and exposure to 3H-thymidine (2 Ci/mmol) for 24 h prior to harvesting. These modifications enhanced the MLR response from a stimulation index ± standard error of 2·5 ± o· 3 (n = 79) to 2S·2±S·4 (n=38).
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For ethical and legal reasons potentially informative immunological studies are not undertaken in humans, consequently we have used the baboon as an experimental model where there is phylogenetic and ontogenetic similarity to man. Attempts to serologically match the baboon and human have shown cross-reactivity of HLA-l, HLA-2 and HLA-7 antigens (Downing et al., 1972; Sanderson & Welsh, 1974) .However, very few tissue typing sera for baboon class I antigens have been obtained by allo and Received 2 December 1986; accepted 23 September 1987 xeno-cross-immunization (Downing et al., 1972; Ford et al., 1974) . In view of this we have decided to use the mixed lymphocyte response (MLR) considered to be the in vitro correlate of transplantation immunity (Appelman & Bainer, 1972) . However, when applying the human technique to baboons we found the response was inadequate to reflect on possible histocompatibility differences. It was found that in order to enhance the blastogenic response of chimpanzee (Seigler et al., 1974) and monkey (Appelman & Bainer, 1972) peripheral blood lymphocytes, modifications to the human micro-MLR technique (Hartzman et al., 1971) had to be made. Similarly we found that this was necessary when using baboon cells (Smit et al., 1972) and report here optimal culture conditions to improve the sensitivity of the technique.
Materials and methods

Isolation of lymphocytes
Using sterile techniques throughout, lymphocytes from normal humans and baboons (Papio ursinus orientalis; Napier & Napier, 1967) were isolated from heparinized blood diluted 1: 1 with Hanks' balanced salt solution (HBSS) by flotation on Ficoll-Hypaque for 30 min at 400 g (Boyum, 1984) . The optimal density for isolating baboon mononuclear cells (MNC) was established using gradients varying in density from 1. 070 to 1·086. Cells collected from the interface were washed 3 times in HBSS and centrifuged at 200 g for 7 min. MNC were quantitated using a Neubauer haemocytometer and differential counts performed on May-Griinwald-Giemsa stained smears.
Separation of T and non-T cells
Teased nylon wool (600 mg, Leuco-Pak, Fenwal Laboratories, Deerfield, IL60015, USA) was packed into a syringe (10 ml) and washed at 37°C with HBSS containing either 5070autologous plasma or foetal calf serum (FCS) (Julius et al., 1973) . Lymphocytes (5-10 X 10 7 cells) were allowed to penetrate the column which was then incubated at 37°C for 45 min. T-Iymphocytes were slowly eluted at 37°C with HBSS (10 ml) containing 5070 autologous plasma or FCS. Enumeration of T-cells in the eluate with the murine anti-human T-cell monoclonal antibody OKT 11 (Ortho Diagnostics Systems Inc., Raritan, NJ 08869, USA), revealed> 90070 purity (Myburgh et al., 1984) . Cells were sedimented and enumerated.
Mixed lymphocyte culture The basic MLR was performed in quadruplicate with baboon or human peripheral blood lymphocytes (PBL) or T responder cells (1 x 10 5 ), stimulated with an equal number of irradiated (20 Gy) allogeneic cells or pooled (n = 9) baboon lymphocytes. Controls (background values) consisted of responder cells cultured with autologous, irradiated PBL or T-cells respectively. In order to establish optimal culture conditions, the following variables were investigated: 1. Culture medium (minimal essential medium, MEM; Flow Laboratories, Victoria Park, Heatherhouse Road, Irvine KA12 8NB, UK) and RPMI 1640 (Flow Laboratories, supplied as a powder or liquid), supplemented with 2 mM glutamine, antibiotics (penicillin 100!-t/ml, streptomycin 100!-tg/ml) and 20% decomplemented human AB serum. The ability of these media to support cell growth was tested when cells were stimulated with the polyclonal mitogens phytohaemagglutinin-P Table I . It appears that the buoyant density of baboon polymorphonuclear leucocytes (PMN) and red blood cells differs from those of humans. When human cells were used, red blood cell and PMN contamination at the interface was not excessive even at the highest density tested (1'086). On the contrary, PMN contamination in baboon isolates increased progressively from 4 to 31070as the density of the Ficoll-Hypaque was increased from 1·078 to 1·086 (Table 1) . Rbc contamination of 50070occurred at densities of 1·080 or more. A density of 1,077-1,078 was routinely used throughout to isolate baboon and human MNC.
Of a total of 79 MLRs performed using PBL obtained from normal baboons, the mean SI ± SE was 2· 5 ± O· 3. MLRs on 20 normal humans gave a mean SI of 24·4 ± 2· O. These results were obtained using RPMI 1640 culture medium supplemented with 20070 FCS and cultured for 7 days. The apparent inability of baboon cells to respond well in MLR necessitated the establishment of optimal culture conditions for this species.
Three commerciall~available media, supplemented with human A,B serum, were used in the (Table 2) . There was no overt difference in the SIs obtained, and all further work was performed with RPMI 1640 obtained in the powdered form.
The effect of different sera on the baboon MLR is shown in purified T -responder cells were substituted for PBL in the presence of autologous plasma or human AB serum, there was a 2-4 fold increase in SI (Table 3) . However when cultures were supplemented with baboon AB serum or FCS this effect was not seen.
The optimal concentration of fresh autologous plasma was 20070 (v/v) (Table 4 ) and in Fig. I the incubation period giving optimal response for both MLR and autologous MLR was 6 days. The SI peaked when 3H-thymidine of low
(2 Ci/mmol) or high (84 Ci/mmol) specific activity was added 24 h prior to harvesting (Fig.  2) . Longer exposure was counter-productive. When normal baboon MLRs were performed using optimal conditions indicated by the preceeding results, the mean SI ± SE rose 10-fold from 2· 5 ± O' 3 (n = 79) to 25·2 ± 5, 4 (n = 38).
Discussion
Boyum's technique for isolating human MNC on Ficoll-Hypaque proved suitable for baboon peripheral blood cells (Boyum, 1984) . Provided a density of less than 1·080 was used, purity of the MNC was maintained and red blood cell contamination at the interface was avoided. Addition of methylcellulose to the Ficoll-Hypaque solution, recommended for species such as cow, goat and rabbit, (Boyum, 1984) was therefore unnecessary.
All three culture media tested supported cell growth equally well (Table 2) , as did the recently introduced Dutch modified RPMI 1640 (Flow Laboratories, unpublished data). The choice of plasma/serum to supplement such media appeared to be crucial. FCS should be avoided in baboon MLR as it results in a low SI (Table  3) . Fresh autologous plasma was the most effective supplement and there was a progressive increase in SI as the plasma concentration of the culture medium increased. The MLR response was further augmented when nylon purified T-cells (as opposed to PBL) were used as responding cells, in the presence of 20% autologous plasma (Table 3) .
There are three ways of expressing MLR responsiveness which can be related to Firstly, by calculating a relative response where stimulation is expressed as a ratio of maximal stimulation obtained with a lymphocyte pool (Walker et al., 1978; Cochrum et al., 1979) . Secondly, by subtracting background values from the counts obtained by allogeneic stimulation (Walker et al., 1978) and thirdly, as an SI where a low (or high) index signifies histo-(in)-compatibility (Cochrum el al., 1973; Walker el al., 1978) . However, in the latter two methods of expressing lymphocyte responsiveness, it is possible that the high background count is due to an autologous MLR, the presence of xenogeneic proteins or polysaccharides in the culture fluids, or an infection in the baboon used as a lymphocyte donor.
